• 068 

SOmj/VD eJ:*J~ 
JAPAN PATENT OFFICE ^ ' 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office 



ffl m ¥ n 0 

Date of Application: 

ffl m # 

Application Number: 
[ ST.10/C ]: 

ffl 0 A 

Applicant(s): 



200 3$ 1^290 

#M 20 0 3-020357 
[ J P 2 0 0 3 - 0 2 0 3 5 7] 



2003$ 2^25 0 



# ff ff & w 

Commissioner, 
Japan Patent Office 




ffi!i#-5§- ffi|iE# 2003 -3010894 



$#2003-020357 



540024JP01 

H01L 21/336 
. H01L 21/316 

*±i*i 
*±l*l 



000006013 



[ftJlA] . 

100064746 
[f»#-^] 100085132 
[fWS^l 100083703 



miiE#2 003-3 0 1089 4 



#20 03-0203 5 7 



mwm%] 100096781 
[R*Xtt*#3 M# ft 
[»J#^j 100098316 

[»HI#-93 100109162 

ttmiSm.ttl- 008693 
Mtf&m] 21.000R 

' HM« .1 

E«ft*3 in® i 
H$J# 1 



2 



miE# 2 0 0 3 - 3 0 1 .0 8 9 4 



#2003-020357 



wis*] mmm 
mw<D4,m. ¥m<*mu. 

* KffB^ l i3 <fc tffg 2 © > 1/ > ^ £ ^ m * Z> m 1 fi <fc tfS 2 CD^MIIfilMK > 

[ft 2 ] i&ffis/ u =i >E±ic tit u n y z^timmm* $ e> 
[8f#^3] i9iay- ©ot&^u Miami fej:t>*H2 

©#«»»!£©&* tt« 2 ©S® £;£ U frfSB^M^ 2 ©OT* T*© 

30cia*©¥$#g». 

. [ft^5l 5 ] IfffBH 1 33 J: » 2 © M> ^ ^©#J® «3t t -5 itufB¥#ft 
[0 0 0 1 ] 



2 0 0 3 - 3 0 1.0 8 9 4 



#2003-020357 

,[0 0 0 2] 

¥*$ibM3-®£B1j&£LX, LOCOS (Local Oxidation of Silicon) & 
SiO'STI (Shallow Trench Isolation) J&WKfclfctlT ^5v, ZL*l£ 
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*/ y n i l a izm^iz-D&xmmtfizz <^^i e> izm& 
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h.l/>^2m^J:tJf.2.ncpW0K:tt, 2/ U n >fiftftK^ & fc ^fcBMfeK 
6 m;J5cktf6 ntfTf^SflTV^. i^i»tl6 mfei^'e ntt, hl/>f 
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[0019] 
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[0 0 2 1 ] 

a - xtf- * ® 1 1 £ <fc i 2 h > * ;i/iMtK 3 ©ffissas, 

/I/lfcfcK 3 ^I^^IHtl 6 mfc <fc 6 n 4:«"tS»^tC^$ *IT V>S. /I 
-vC^-^SPl 1 fe<fet>* 1 2lC«fcU, h>^;i/^fbH3©MfHix>yi;^^ 
Sti-f A*ofe^lc^S*iTV>^„ U 2/ V 3>K4 cDlIBtC&A'- 

[0 0 2 2]. 

UTU> (P) ^A.atifc K-^KsKU 5/0 n >fr P>0fi££*iT 
[0 0 2 3] 

I^Iiftl6 "mfc.fcaf 6 nffl]I®6 a±ini 2/ U 3 > £-^fc#SK 5 <D 
mMlZ&VBM 1 3mfc <fctf 1 3 n#JgJ*S flT V>£. ZKAMSl 3 mfcitf 1 

OTMtBltf) 3 M«IJi* v e> ft'S O N OK 7 V* £„ 1 3 m£ <fc 1 

=r> hn-;i/4*- h 8 ft, ^M%i:UT'J >#$AS*x"fc K-^htfU £/ 

[0 0 2 4] 

&£HI^L&v^, jjsft®©Slit^|BllcfivxTS/U n>*^tja(c«K5©Mffl!llc 
fitS^S '2/ U n>H 1 1 a ic-tt, V-XfWfc F U-f > Wc#?£ 

fifeS tit v^s„ £4x£©y-*1H«;J3J:tf Kl'-f >Mc£> h>^«!3 i: 
, 2/U 3>&-£fc3*liK5 i:, onoK-7 ny V u-jitf- h 8 tfrhy? 
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® 1 atCRIBISrWTT^l i 31 2 tf) h l/>f tit© h 2 mfc «fctf 2 

i:, 0^lti?^ll6m^m^il^bJl6 .nfc©|SK:&S*$±$ffil a±tc 
T&jSStu ^#&£$Htll6 mi:lfMSSlftI6 n tc8tt*syt-X 

fbK6mi:*^ltiftftlK6 n £<DR<D$ft&K&^X 0 5 0 n m*»© 

Tfcjtfyi'yn^BUfc&flM.S. 
[0 0 2 7] 

fc, h l>>^2mfe«fctf 2 n 5£ 1 <fc tffg 2 ©#81 

mmm £ l x © h y * jiwtitik h y * )imim 3 ±k jgjas *i, 0 

[0 0 2 8] 
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y */ y n > « 4 ± izmm s *i s/ u n > & *tf #«ut tit 

© S/ U n > Sr^t?*1tJ« 5 & 3 e> MS* S . h > * ;i/iHb]gl 3«f lfflMiil 

©Ilffi6a£^ir£o 1 . a*f>KiS6 a *T*©ffi|fcti:, iil la*^]| 
13 a*-C<OHEItJ:y%*Sv^ 
[0 0 2 9] 

&V>fc#)lC&, a ^ fiH® 6 a£T©8e8S&2 0 n m&L±&m& L \K 

7D-f>f KS^#i^#g8M*bll6mfcJfc0 6 n_hJC©5fc«> 

[0 0 3 0] 

©Xg&artWT®.0*e&S. EH^e>0 6feJ:^gIl 1>?)H1 7&J8^T, 0 
[0 0 3 1 ] 

@2 5:#IIT, h^;i/iftl3 S:^«irsfefi)K:, •2/y'3>S*l±tC2/ 
.yn^MMfcKfclMU OnmgST'WS. tt>*T, h > *;b&fbJ8 -3 ±IC^ 
ItftfcbTy >&Atf3Ky'S/y.3>R4 SrBlffS 0 nniT?*tSrtSo ^©£:£, 
t-fjy K-^htf'J S/y 3>JKS:*i«lL, *©^*©7 > F~:/h#y j/'y n 
>JKICU ^fc&Abtfc&v^ 3£lc,' #y S/ y 3^K4 ±ici/ y n >^fbH 2 

1 S«Kt4. 
[0 0 3 2] 

El 3 &#muT, rai«%:i»TTMn2 4^rtanfeu^hi»;2 3 &>>y 3 

>^bH2 l±JC^tS. 04 S#IUT, l^'X h£|2 3 $:T^^i:bT^ 
''J3>Iftll2Mx*;f>m. Zltuciy, MP 2 4 C J:oT l/S?* Mi 

2 S^&ftffi-tSJ/y n>^bH2 1 #Rfc£3*i5. *©&, I/*;* Mi 2 3 & 
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B6S:#iU, h l/>^2mi3J:tf 2"n©WSKlj»aifl:iSSK:J:«|ftftXSS: 
??&e> 0 £©StffcXgicj:»J, hl/>*'2ma3«fctf2 ntfMWgfc «fctft£®lCW:, 
rt&lfcfcIK2 6^J«SftS. h U>f 2mJ5J:tf2 n i: U 3>g^l 

1 a fc©3-±-»#T?ttS/U 3>g«.l #A3^.fcmtttC|fcflS3*U ■ 

h > * /i/Bifbfflt 3 ^ smb* ©fir* a jk u s/ u n > r 4 #21 * 0 tmvt tzmt 

<2*i, ^(ABP^tcA-Xhf-^P 1 l #mj*34x*.-- 
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>JR'4 0|J|j?S:, 0 0 nm*i0«Htl®t5: WCJ:ot, A-X 

tr-^asi i ^^$ti-s^^$'&saicM# , t^3h^T*ss 0 ^*y, #y 
*/ y 3 > k 4 ©J? * & m^osea we* £ < f * z t tc £ o x a - x ^- ? gp . 1 

1 <Z>*£3£*£< U d<.y S/'J 3 >K4 J: oT A~ 

[0 0 3 6] 

[0 0 3 7] 

r<Z)££, jKy '^y 3>K4«®j?*S:5 0 nm^WtfTfJIfiDS-ttTt;, 
[0 0 3 8] 
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u s/ u n > k 4 ©if s A - x if - ^ » 2 7 s -n.s . , 

[0 0 3 9] 

£<Z>«fc3fc#&, JKU i/'Jn>!4 ©M«C#/a3ftfcA-Xtf-*»2 7 
fc3KU^U3>K4©Jl6jiiii^«34>fe^-X-lf-^»l 1 fc©milc&g'*'5 

W.3iyry yaffil v*y>f 2 tit ic$$s 0 r©fc&, #^£ftfc.«i"©BS8 , t 

[0 0 4 0] 

§ 0 Ef 9 li, 0 8 cfr© I X- I Xj®±lCffir<>fcWT®a"e&5. 0 1 0 tt, 0 8* 
0X-Xi±C?&ofc»iffiit«>5. 
[0 0 4 1 ] 

t is tc * ft % ft s/ u , n > % ^ timmm 5 & <t # # u ^> u =r > n 4 # & g t s 3 > 

hDr^- h 8 a£J:t>*8 b ^'M^c 5 1 #ffit*6:£fflfc««lM#fflk: ■ 
MtfT7£fft3ftT^So 3>hD-^-K8afi±{j!8blt ^if^5 2{C 

5-ffl!llCfeVvTA*-Xtf-^S2 7^S*lt^6 v 
[0 0 4 2] 

0 8 fc<fctK01 0 £#MLT, A-Xtf-^2 7©T#lCtt, #f£Mc 5 2 
T-jKU i/U 3>!4 tfxyf->^£ftinc^#ir£^^Cj:oT^y i/'J3>I. 
4 p^iS^^ftTVN^o jK.ij i/i|3>R4 ptCi:oT=r> hn-Jl/^f - N 8 a £ 
J:t>*8 bflDTMKflrtttSsKy */U 3»^4©^ft-?ftlim^lc^$ftTVN 
■ 5 . . SftlC «fc »J , # U U 3 >I4 H?±T*M&#38£ UT Vn S . 
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33. X.*j*y>rtiLl£<Q b V- Ft7^P,>>'j 3>^^ltl5(i5 0 nmfr£ 
2.0 0 nmiS0J?»"!?fe5rt^l*b^ 
[0 0 4 5] 

Hll-fc#«l/t, *^li»'fcl!t6mfe-J:lF6n*^'r-Sfe~«bic, 7"7X 
7CVD (chemical vapor deposition) i^fl^T, h U 2 m& «fc t>* 2 n 

[0 0 4 6] 

0-1 2&#flgLT\ ft^eMM#Ffi?£ (CMP ; Chemical Mechanical Polish 

ing) jc*y, s/U3>sfl:«;2 1 ®w^< ttiaitsttai uc^ 
m.-ts m*ftmm<tm q m & * # e n s *i a = 

[0 0 4 7] 
[0 0 4 8] 

01 3 £#i?LT, i/Un>^tJl(Z)WliiC c j;y^mbfei/Un>^[:E2 1 
[0 0 4 9] 

' j/u =i>sftiH2 1 (D&£mzm*ftMmfcmB&<D&fo(D'7^ x^cv urn 
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[0 0 5 0] 

[0 0 5 1] ' 
01 5S#Ibt, Si 4 ICj^f XSTiftfllUfejKU S/U 3->flU:tc, iH^fr 
iltfem^itfe n(D±^{C|gP2 9 5:^t5U^ M&2 8 &^t5„ 
01 6$:#ilt, VVTs hH2 8 £ LTsKU ' J/ U 3>jR&Xy>>^" 

U mS^S:W'r-S2/y3>.S:^tfll«K5&^i-S. I^i«6m 
J3 J: 0 6 n ©Elf 6 a ±(C ft, £/ U 3 > 5 tC «fc o Tli^SS 2 ft 

SIHasi 3 mfcitfl 3 ntfJgjSStia* l/^ hl2 8 5:i^tS 0 

[0 0 5 2] 

Ell 7 $:#ibt v TOl 3 mfccfctfl 3 ru & ^ tftc 2/ U 3 > Ir^tf^SI 
■5©]IlrS:aE-5J:^JCONOJ«7S:^'tSo 01 Srtlbt, llUmfeJ: 
tfl 3 n^M{:MbONO||7 £Me><J:e>lC, ^JKfcfcbTU >&*tf#'U 
2/U . n U 3 »n-;i/>f- h 8 feints. JgJLtKBlOS&fcoT, 0 

ltfj{c^-r^^S^^y§o 

[0 0 5 3] 

6 a &^?"Sf|tHH»ftK6mfc,fctf 6 n &Jgfifcbfctft; S/U 3>*«1 
^ffil a_t(C h>*;i/^ffcH3 Mlt^S. h'>*>Hftp3© 
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xiit® 1 a^c hy*)vmitm3 z&f&t&nmt:, hy^JiWtitms ±izo zn 

tl 5 o nm*ffi®mfrz%? s#y 2/ u 3>i4 zfc&t&iTLUt.. mmzmx 

fe'ffifilcfeVNTJKU i/'J3>!4 &.-£fteft^ffi3it:£vx*!g|£ LTCD2/U n 
>Iftl2 1 tfy S/U n>JS4±lc^f SXSa, £/'J =r>gfcl&2 l & 
T*?£LT3ffy S/U3>J^4, h>^;^t:Jl3 fcj:tf*/_y 
x y ^ > iT-T -5 Z £ \z & y # U S/ U a >BI4 tfMWM&Sfffi';* i: £ ic, y 
3->a«l"KI h L/>^2mfeJ:t>*2 n Zl&f&tZXnt, i/'Jn>l4©I - 

MfeS»^-r-5z:i:tc«fcy h>*;b'iftfbJR3jcB|gg"rsfitiSJcA-x^-^asi i 

[0 0 5 5] 

^#^e©l«3S*^«, 7t-x^--^»i iZfef&irzrMomz, yvy 

f2mfi<i:tF2n &&«*£*^a*iMfcl* 6 m£ <fctf 6 n Z&f&t&^t* 
i/Un>i«2 l&iStSIIi:, jKys/y-3>K4«;e>.0 f K:* : ?dS'«» : ffc 

[0 0 5 6] 

h>*;Hft^JS3±ic^tSjj<ys/y=i>iR4(oj?*'i:-, h > * ;HHf:§Uc 

[0 0 5 7] 

HI 8S:#H8LT, '.2/y 3>IS«'1±K:, S/'J3>iSftR (Si ON) 2?e> 
J&S h>*;b^ffcH3, 01 tfiODJify i/U3>!4 h Lt©7^77^^U =1 
>13 6, fcitfS/y 3>^bJi (SiN) 3 7S:|g^^Lfeo 3 ©BR, 7^ 
;i/77Xi/.'Ja>l3 6 &3gS©£#T'7&j£Ufc. m^©A°# - >J#K Sr^-t 

xyvnyms 6&&Tfi/vnymtm3 TZffim<DBmz&!&Ltc.o 
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02 0 £#J$LT, 2/-U'H>Sff;K3 7 EJrtfT^by**/'; n>fl|3 6 &jg 
[0 0 5 9] 

0 2 1 *»e>H2 3tt, 01 8^fe&2 OfC^TXgfC J:oT h > 
^StlfeA-Xlf-^^^&^-rE-e&S. 0 2 '1*-?>H2 3 &#MLT, 
0 2 1 , 0 2 2 fcj:tf0 2 3 (C^f A-Xfcr-?BP3 0 li, -ttl^nH'l 8 ifiJC 
^tt 7 : E;i/7 7^ >> V 3 >I 3 6 3 0 n m, 5 0 n mfcj: 7 0 n m£ 

Lfc»^tc#&4ifc%©^*«„. fcfc, h>*;v$Mtl8S3 feitf#«i*flsjBI3 8 

[0 0 6 0] 

02 i 'tfitc^-tA-xtr-^su3 o £ yt)0 2 2 ^(c^-rA-xtf-^ 

3 O Omtffimttizg <fcofc. 0 2 2fcJ:tf02 3 ^tC^-tA-XhT 

fe„ JK±©jjgSJ:y, 01 8 cfJtC^T^^^TXS/U n>Jl3 6©J¥##*£ 
V^£a*-X^-?§P3 0#*£<jgJ«3*X*#, TWr^J/.U n>jg&3 6 
©JS<fr#5 0 nmJ^±0^lCtt, A-Xtf-#3|$3 0 £ « Ar ifSE-^ffc 

[0 0 6 1 ] 

IfTS^^CioT, A-Xlf-?g|51 l©*£££gftlCftJfptv6 3£#T'£ 

r 
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[0 0 6 2] 
(H*©m«i2) 

^<3D^C9mfe(D^2lCfe^S^#^S«, mfeCD^ffil IC 5 
[0 0 6 3] 

^2£#8gLT, il©iI2[:fc(j§mif tit h>*;HMblg3± 
jtf'J i/'Jn>i4m'J >©a^^4 X 1 O 20 cm~ 3 aT©g5ffl-e!l§l£1- 

>E4 (DWtit I/- h ©ffiffiicfc}:, JgJlTKimW-f * «fe 3 ft U >««0>-tfiEHii## 
[0 0 6 4] 

(£fJJg| ; A. S. GROVE, rphysics and Technology of Semiconductor Devicesj ) 
□ 02 4£#MLT, ««|ICMS ; °C) ££»J, «*|iUc@#0>?S#g(So 

lid solubility) (ip-ft ; c m" 3 ) Siot^S. ® 2 4 cfKDffiifeg 3 6 

[0 0 6 5]-' 

XBigSfc*^* 1 ^ MSI 2 0 0 (°C) Mt«^'J>«tt4X 
1 0 ?0 cm" 3 {C^§ o U>U *nJK±M&W<l/T%»i»^S-Sy>»S& 
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[0 0 6 6] 

20 c m~ 3 MTO)mm-em&tz>z. £.iz&^>t, ■ jku i/'jn>i4 0iiti/- h& 

U U n > ^ 4 $ ti 6 A - X tr - ? i l (7) A £ $ £ a ft ic nmt Z> t\ t 
fc.itftfl) 2/U 3>K4.KlftA1-*U.> ; oai«€:a[aK:j|fl^*&ii:K:J:o 

So 

[0 0 6 7] 
[0 0 6 8] 

ftb- MiA£<&£„ bfc^t, Ji<U2/U=i>l|4K:arA'tS^ll*fto«|l 

■ess. 3K-us/uzi>jBi4S:y>Kr-^hJKy2/U3>>e)^fiR"rn«, 

[0 0 6 9] 

025£J:tf®2 6tt,- S>*^|ftftK±©^-U^ya>J»K:tiAS'*l*^*S- 
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tfB2 6 Stilt, HlOill feJ:t>*2{ClB^(Z)^^g©^^^{C^ 
ot, S/U 1 ±<D h>^«!3 &C/\*-Xfc?-?g|S3 0 £?£j&U A 

-Xbf-?gP3 0®^S:^i»tl^lt D IBU ® 1 *uc^1"rt<U S/ U 
n>!4 tcte, y^;i/7yxs/ U 3>I3 l £fflVN£ 0 02 5 fej;tf02 6{c^ 
f7=E;V7 7Xi/'J-i»i3 1 <DmmiZm-T<2bZ>'tf. 0 2 5 1:^7^7 7 
X i/'J n ym 3 1 & 1 X 1 0 20 c m~ 3 (Dmm'V U >#£A£ tlfe F- ^ h T^b 
7 7^i/'J n>7b^0^3tlTfcU, 02 6 l3t7 ; E;i/7 7 7i/'J 3>$|3 1 

\±j y F-7b7=£fr7TxyvnyfrbMf&znT^z> 0 

[0 0 7 0] 

0 2 5£ J; 2 6 f£tf>A-Xtr-?gP3 0 0 2 5 (C^A 

-Xli'-^3|5 3 O(D##0 2 6{C^1"^-X^-^BP3 0 J; *J ±£ < ^3 4xfc 
„ bfe^oT, 7 > F-7h7 ; e;i/7 77^'j 3>*^^$tlfe7 : E;i/777 

[0 0 7 1] 

7 > K - ^ b 7^;^ 7 X 'J 3 > ^ tife7^ ^7 7 7>> U n 

>$|3 l $:M^§^i:{:j:ot, 7^i/7 7^i/'Jn>l3 l tfyu-rJ yV 

[0 0 7 2] 

±# e> tt 0 1 # ic^-t v y n > & ^ t?#mE 5 ic*b ^ ? z> ^m® £^ ti */ y n > 

R-#*f|jBtS*X<&. 7=E;i/77^i/'J3>i|3 Hi, 5 0 n m$fcii < 0 
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